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ABSTRACT 
Introduction: Waist-Hip Ratio (WHR) is an anthropometric indicator which accurate enough 
to describe the composition of body fat associated with central obesity. Waist circumference 
illustrates the high deposits of dangerous fat in the body, while the hip circumference is a 
protective factor in cardiovascular disease events. Method: This research was used correlation 
analysis with cross sectional approach. There were two research variables, WHR as 
independent variable and total cholesterol levels as dependent variable. Population this study 
were all employees of STIKES Bina Sehat PPNI Mojokerto, 79 respondents. Sampling 
technique used in this study was purposive sampling. The sample of this study were all 
employees of STIKES Bina Sehat PPNI Mojokerto who are accordance with the inclusion 
criteria as many as 35 people. Data were collected using meter line to measure waist-hip 
circumference and use cholesterol test kit to measure total cholesterol levels. Result: The 
results of Spearman Rho Test showed there was no correlation between WHR and total 
cholesterol levels,  p = 0,688 ( p > 0,05 ) and r = 0.06. Conclusion: This result research showed 
there was no significant correlation between WHR and total cholesterol levels of employees in 
STIKES Bina Sehat PPNI Mojokerto. So that, not all people who have excessive WHR will 
have excessive total cholesterol levels too. 
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INTRODUCTION 
Waist-Hip Ratio (WHR) is an 
anthropometric indicator which accurate 
enough to describe the composition of body 
fat associated with central obesity. Waist 
circumference illustrates the high deposits 
of dangerous fat in the body, while the hip 
circumference is a protective factor in 
cardiovascular disease events (National 
Heart, Lung, and Blood Institute, 2011). 
Cardiovascular risk factors will arise if the 
WHR have a value greater than or equal to 
0.85 in women and 0.90 in men - men 
(Kaulina 2009; in Antika 2014). An 
incerease in abdominal fat will cause 
abnormalities of lipid metabolism. The 
main abnormalities of lipid fractions is the 
increase in total cholesterol levels, increase 
in Low Density Lipoprotein (LDL) levels, 
increase in triglyceride levels, and decrease 
in High Density Lipoprotein (HDL) levels. 
Fat in the abdominal cavity is one triggers 
of cardiovascular disease. One of those 
cardiovascular disease is 
hypercholesterolemia which can be known 
from the results of the waist and hip 
circumference measurements. Thus, Waist-
Hip Ratio (WHR) may indicate 
hypercholesterolemia and cardiovascular 
disease (Riska, 2008 and Watts G.F., 
Barrett P.H.R., V. Burke, 2003). 
Based on data from Riskesdas 2013, 
the proportion of population aged > 15 
years with total cholesterol levels above the 
normal value refers to the value determined 
on the NCEP-ATP III was 35.9%, which is 
the combined population of borderline 
category (total cholesterol levels  200-239 
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mg/dl) and high (total cholesterol levels > 
240 mg/dl) (Riskesdas, 2013). The 
prevalence of adult male population with 
obesity in 2013 was 19.7% and in 2013 the 
prevalence of adult women (> 18 year) was 
32.9% which increase 18.1% from 2007 
(13.9%), and 17.5% from 2010 (15.5%) 
(Riskesdas, 2013). The results of existing 
research in 2014 showed that 35 of 51 
respondents has excessive cholesterol 
levels with waist-hip circumference in men 
≥ 0.90 cm and ≥  0.85 cm in women 
(Antika, 2014). In STIKES Bina Sehat 
PPNI Mojokerto obtained approximately 
40% of employees are overweight and have 
a great body, so researcher interested in 
conducting research in STIKES Bina Sehat 
PPNI Mojokerto. 
The large waist circumference is 
associated with increased of risk factors in 
cardiovascular diseases because waist 
circumference can describe the 
accumulation of intra-abdominal or visceral 
fat. If waist circumference > 90 cm for men 
and > 80 cm for women, then they are at 
risk of metabolic disorder which affects 
blood pressure, total cholesterol levels, 
triglyceride levels, and insulin resistance. 
Total cholesterol level is an indicator of 
early examination or screening which is 
mild if compared with triglyceride, LDL, 
and HDL. If someone has total cholesterol 
levels in high borderline or even higher, 
then the risk of experiencing cardiovascular 
disease (hypertension, atherosclerosis, 
coronary heart disease, and stroke) will also 
increase (Budiarti, 2015). 
Lifestyle changes can help decrease 
cholesterol levels and reduce the risk of 
cardiovascular disease. Another way which 
can be done is by reducing saturated fat 
intake, increasing on eat fruits and 
vegetables, reducing salt intake, losing 
weight if overweight, increasing physical 
activity, smoking cessation, and do not 
consume alcohol (Dr. Eleanor Bull, Dr. 
Jonathan Morrell, 2008). Measurement of 
WHR is more sensitive in assessing fat 
distribution in the body, especially fat in the 
abdominal wall. Because the measurement 
of WHR is simple and effective in detecting 
central obesity, it is necessary to conducted 
further study about the implementation of 
this measurement in CHD (Coronary Heart 
Disease). CHD as one of the deadly 
cardiovascular disease is expected to be 
detected earlier and prevented by 
measuring WHR (Antika, 2014). WHR as 
an indicator of anthropometry which 
accurate enough to describe the 
composition of body fat to determine 
hypercholesterolemia based on total 
cholesterol levels. This prompted the 
researchers to conduct research about 
relationship between Waist-Hip Ratio 
(WHR) and total cholesterol levels of 
employees in STIKES Bina Sehat PPNI 
Mojokerto. 
The purpose of this study was to 
determine the relationship between Waist-
Hip Ratio (WHR) and total cholesterol 
levels of employees in STIKES Bina Sehat 
PPNI Mojokerto. 
 
METHODS 
Based on the purpose of research, 
design used in this study was correlation 
analysis with cross sectional approach. 
Sampling technique used in this study was 
purposive sampling. The sample of this 
study were all employees of STIKES Bina 
Sehat PPNI Mojokerto who are accordance 
with the inclusion criteria as many as 35 
people. 
The variables in this study were 
divided into two that is WHR as 
independent variable and total cholesterol 
levels as dependent variable. In this study, 
researcher used a meter line for waist-hip 
circumference measurement and use 
cholesterol test kit “Easy Touch” to 
measure total cholesterol levels. Then the 
data were analyzed using SPSS for 
Windows with cross tabulating and 
statistical test using Spearman Rho Test. 
 
RESULTS 
Here are the results of research 
about the relationship between Waist-Hip 
Ratio (WHR) and total cholesterol levels in 
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STIKES Bina Sehat PPNI Mojokerto 
employees. 
Table 1. Waist-Hip Ratio of Employees in 
STIKES Bina Sehat PPNI 
Mojokerto. 
No 
Waist-Hip 
Ratio 
Frequenc
y 
Percentag
e 
(%) 
1. Normal 21 40 
2. Excessive 14 60 
 Total 35 100 
Source: Primary data in 2016 
 
Table 2. Total Cholesterol Levels of 
Employees in STIKES Bina Sehat 
PPNI Mojokerto. 
No 
Total 
Cholestero
l Levels 
Frequency 
Percentag
e 
(%) 
1. High 19 54,3 
2. Low 16 45,7 
 Total 35 100 
Source: Primary data in 2016 
 
Table 3. Relationship between Waist-Hip 
Ratio (WHR) and Total 
Cholesterol Levels in STIKES 
Bina Sehat PPNI Mojokerto 
Employees. 
Waist-Hip 
Ratio 
Total Cholesterol 
Levels Total 
High Low 
F % F % F % 
Normal 12 34,3 9 25,7 11 100 
Excessive 7 20 7 20 16 100 
Total 19 54,3 16 45,7 27 100 
Source: Primary data in 2016 
 
DISCUSION 
1. Waist-Hip Ratio of Employees in 
STIKES Bina Sehat PPNI Mojokerto. 
According to the Table 1 above, it is 
known that most of the respondents have 
normal WHR as much as 21 respondents 
(60%). WHR is an anthropometric 
indicators which accurate enough to 
describe the composition of body fat 
associated with central obesity. Waist 
circumference, illustrates the deposits of 
high dangerous fat in the body, while the 
hip circumference is a protective factor in 
cardiovascular disease events. have a value 
greater than or equal to 0.85 in women and 
0.90 in men - men (Kaulina 2009; in Antika 
2014). 
An incerease in abdominal fat will 
cause abnormalities of lipid metabolism. 
The main abnormalities of lipid fractions is 
the increase in total cholesterol levels, 
increase in Low Density Lipoprotein (LDL) 
levels, increase in triglyceride levels, and 
decrease in High Density Lipoprotein 
(HDL) levels. Fat in the abdominal cavity 
is one triggers of cardiovascular disease. 
One of those cardiovascular disease is 
hypercholesterolemia which can be known 
from the results of the waist and hip 
circumference measurements. Thus, Waist-
Hip Ratio (WHR) may indicate 
hypercholesterolemia and cardiovascular 
disease (Riska, 2008) 
2. Total Cholesterol Levels of Employees 
in STIKES Bina Sehat PPNI Mojokerto 
According to the Table 2 above, it is 
known that almost all respondents have 
normal total cholesterol levels as much as 
19 respondents (54.3%).  
Cholesterol is an essential 
component of all structural cell membranes 
and is major component of brain and nerve 
cells. Cholesterol present in high 
concentrations of the tissues glands and in 
the liver where cholesterol is synthesized 
and stored. Cholesterol is a steroid 
formation of several important materials, 
such as bile acid, folic acid, adrenal cortex 
hormones, estrogen, androgen and 
progesterone. But cholesterol when 
presents too much amounts in the blood can 
form deposits on blood vessel walls, 
causing narrowing of blood vessel walls 
which called atherosclerosis. When 
narrowing occurs in coronary arteries, it 
can lead to coronary heart disease and when 
it occurs in the brain's blood vessels, it can 
lead to cerebrovascular disease (Almatsier, 
2009). 
Although respondents generally had 
normal value of total cholesterol levels, but 
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if it examined per domain, most 
respondents have excessive total 
cholesterol levels. The higher cholesterol 
levels in the blood, then it would be likely 
to cause cardiovascular disease which can 
cause death. 
3. Relationship between Waist-Hip Ratio 
(WHR) and Total Cholesterol Levels in 
STIKES Bina Sehat PPNI Mojokerto 
Employees. 
According to the Table 3 above, it is 
known that respondents who have normal 
WHR, most of their total cholesterol levels 
were normal as much as 12 respondents 
(34.3%). 
The WHR is a simple method to 
describe the distribution of fat in the body 
especially in sub-cutaneous and abdominal 
fat tissue. In contrast with a body mass 
index which describes the distribution of fat 
throughout the body, anthropometry value 
of waist circumference and WHR describes 
the distribution of fat in the abdominal area 
(Iman A. Hakim, Amina H. Awad., Nagwa 
H., Mohamed, & Salwa El-Husseiny, 
1997). Increased WHR is one indicator of 
abdominal obesity which is commonly 
associated with increased risk of chronic 
disease because of its association with 
metabolic syndrome. Diet factor and energy 
expenditure through physical activity has a 
strong influence on the energy balance 
which triggers an increase in WHR 
(Hartanti 2008; in Antika 2014). 
This study showed there was no 
correlation between WHR and total 
cholesterol levels, p = 0.688 (p > 0.05) and 
r = 0.06. This can be interpreted that there 
was no significant correlation between 
WHR and total cholesterol levels. 
Incompatibility in this reserch 
results with the hypothesis due to the 
existence of measurement bias in the study, 
that is the sample of study was not fasted 
before. Preferably before cholesterol levels 
checked, it is required to fasting 8-12 hours 
(overnight) for examination of total 
cholesterol and HDL levels, 12-14 hours 
for examination of triglyceride levels, and 
9-12 hours for examination of LDL levels. 
The aim is to avoid measurement errors due 
to the influence of fat which had just 
consumed (Antika, 2014). 
Measurement bias was also 
presented in the WHR measurement that is 
respondents did not undress overall. It can 
affect the results of WHR measurement. 
The WHR measurement was a simple way 
to determine fat distribution either under 
the skin or in the intra-abdominal tissue 
(Arisman, 2010). 
Although these studies showed no 
significant relationship because cholesterol 
levels was not the same as the waist and hip 
circumference, it is important for us to keep 
paying attention and keeping our waist and 
hip circumference in normal state, and also 
paying attention to the food intake and 
exercise regularly in order to prevent the 
risk of diseases. 
 
CONCLUSION AND 
RECOMMENDATION 
Conclusion 
Most respondents in STIKES Bina 
Sehat PPNI Mojokerto has normal WHR, 
most of them have high total cholesterol 
levels. Spearman Rho Test results using 
SPSS got value of  = 0.668 and r = 0.06 
where H0 and H1 accepted. It means that 
there was no relationship between Waist-
Hip Ratio (WHR) and total cholesterol 
levels in STIKES Bina Sehat PPNI 
Mojokerto employees. So that, not all 
people who have excessive WHR will have 
excessive total cholesterol levels too. 
 
Recommendation 
1. For people who have excessive WHR 
It is expected to do exercise and 
reduce excessive food intake in order to 
make WHR in normal range. 
2. For people who have normal WHR 
It is expected to keep WHR from 
becoming excessive, so the health condition 
becomes good and avoid the risk of disease. 
3. For further researchers 
It is expected that further 
researchers can continue research which 
aims to provide information about the 
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importance of keeping the WHR, so that 
cholesterol levels can be controlled and the 
research conducted with respondents 
fasting before the study. Research should 
be conducted in a private place by using a 
minimum of clothes in order to obtain 
accurate measurement results. 
 
REFERENCES 
Almatsier,  S. (2010).  Prinsip  Dasar Ilmu 
Gizi: Lipida. Jakarta: Gramedia 
Pustaka Umum. 
Antika Putri Rindi. (2014). Hubungan 
Rasio Lingkar Pinggang Panggul 
dengan Kadar Kolesterol Pada
 Guru dan Karyawan SMA 
Muhammadiyah 1 dan 2. 
Surakarta. 
http://eprints.ums.ac.id/28052/14/
NASKAH_PUBLIKASI.pdf. 
accessed on November 24th 2015. 
Budiarti Y. (2015). Hubungan Lingkar 
Pinggang dan Kadar Kolesterol 
Total Dengan Tekanan Darah Pada 
Wanita Usia 46 – 55 Tahun Di Desa 
Singocandi Kecamatan Kota 
Kabupaten Kudus. 
http://perpusnwu.web.id.accessed 
accessed on November 24th 2015. 
Bull Eleanor , monell jonathan. (2008). 
Kolesterol. Jakarta : Erlangga. 
Iman A., Hakim., Amina H., Awad., Nagwa 
H,. Mohamed ., and Salwa El-
Husseiny. (1997). Blood 
Cholesterol and Triglycerides in 
Adolescent Egyptian Girls: 
Relation to Anthropometric 
Measurements In Food and 
Nutrition. Bulletin Volume 18, 
Number 1  
National Heart, Lung, and Blood Institute, 
(2011). Coronary heart disease risk 
factors.Available:http://www.nhlbi
.nih.gov/health/healthtopics/topics/
hd/atrisk.html. accessed on Pebruari 
17th 2015. 
Riska DK., Hidayati SS.,Fadhlah 
Eriza. (2008). Hubungan Lingkar 
Pinggang   dengan Kadar 
Trigliserida pada Pasien Rawat 
Jalan Dislipidemia di Puskesmas 
Janti KotaMalang. 
http://fk.ub.ac.id/artikel/id/filedown
load/gizi/DIAN%20RISKA. pdf. 
accessed on November 24th 2015. 
Riskesdas. (2013). Riset Kesehatan Dasar. 
(http://www.RisetKesehatanDasar.
co.id) accessed on November 24th 
2015. 
Watts G.F., Barrett P.H.R., Burke V., 
(2003). Waist Circumference, 
Waist-to-Hip Ratio and Body Mass 
Index as Predictors of Adipose 
Tissue Compartments in Men In 
Oxford JournalsMedicine . QJM: 
An International Journal of  
Medicine Volume 96, Issue 6 Pp. 
441-447. 
 
